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INTRODUCTION
Colorectal cancer (CRC) is a global malady with an increasing incidence in the Indian population. [1, 2] Accurate diagnosis, staging, and treatment options hold the key to good prognosis and enhanced survival benefits. One of the prime factors is histological lymph node staging which is vital in determining therapeutic strategies in CRC. The Union for International Cancer Control (UICC) recommends the examination of minimum twelve lymph nodes for appropriate staging. [3] There are several techniques employed to improve the yield of lymph nodes which include fat clearing techniques, lymphatic system dye, specialized fixatives such as glacial acetic acid, ethanol, distilled water, and formaldehyde. [4] This study was designed to evaluate the effectiveness of methylene blue dye in augmenting lymph node recovery and metastatic nodes in CRC resected specimens.
MATERIALS AND METHODS
Resected specimens of histologically proven carcinoma involving the colon or rectum, operated at our hospital during 1 year period were included in the study. Emergency nonelective resections and specimens from patients who received preoperative radiotherapy or having concomitant inflammatory bowel disease were excluded from this study. Thirty specimens of resected CRC specimens were randomly selected for the implementation of methylene blue technique, which were received in fresh state immediately postoperatively or within 3 h of fixation in 10% formalin, following which the main artery was identified and cannulated. Subsequently, 10-30 ml of 0.5% methylene blue was gently injected [ Figure 1 ]. The specimen was then allowed to fix in 10% formalin overnight. Four specimens were excluded due to failed technique. An equal number of CRC specimens which were matched for grade and stage were processed routinely, and lymph node dissection was done by a conventional method. The dissection of lymph nodes in both groups was performed by the same pathologist. Processing and reporting were performed as per standard protocol. Analysis of both groups with particular attention to a number of lymph nodes dissected and involved by tumor was performed.
Statistical analysis
The mean and standard deviation were used to calculate the number of lymph 
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nodes in each group. For correlation between means, two-tailed t-test or Mann-Whitney U-test depending on normality results was used. P ≤ 0.05 was considered as statistically significant. SPSS 13 and Graph Pad Prism 6 software, SPSS Inc. (IBM corp), GraphPad software, Inc was used for statistical analysis.
RESULTS
There were 26 CRC specimens in each group. There were ten each of low grade and seven each of high-grade tumors in both groups. The pathological stage was pT2 in 8, pT3 in 18 in the study group whereas there were 7 in pT2, 18 in pT3, and one in pT4 in the control group.
The mean number of lymph nodes retrieved in the study group was 22 ± 9 whereas it was 17 ± 8 in the control group and the difference was statistically significant (P = 0.04). The mean number of lymph nodes involved by metastases was three in the study group and 12 in the control group, which was not statistically significant (P = 1.0).
The number of specimens with less than UICC recommendation of 12 nodes was two in the study group and six in the control group, and this difference was not statistically significant (P = 0.24). There were no significant differences between the two groups with respect to gender, tumor location, and size.
DISCUSSION
Retrieval of a maximum number of lymph nodes from resected CRC specimens is crucial in patient care and management. Of the several techniques available, methylene blue staining technique was chosen in the present study because of its simplicity and cost-effectiveness. In this study, with the use of methylene blue, there was an increase in the yield of lymph nodes when compared to the control group which was statistically significant. Similar findings were reported earlier. [5] [6] [7] [8] [9] [10] [11] [12] Jepsen et al. reported that with the increase in the retrieval of lymph nodes, the number of positive lymph nodes also increased raising the number of upstaged cases. [9] There was no significant difference in the number of metastatic nodes in both groups in this study as was reported earlier. [12] Many factors affect the yield of lymph nodes such as age, location, obesity, immune response, microsatellite instability, surgical technique, and efficient dissection methods. [4, 13, 14] In this study, two cases in the study group and six cases in the control group did not meet the UICC recommended criteria; the older age group with a likely diminished immune response could be one of the contributing factors for a lower harvest. The methylene blue method has certain disadvantages, and technical difficulties can be encountered. Four specimens were excluded from the study due to ineffective cannulation, fragile blood vessels, and ineffective staining. Similar difficulties were reported earlier. [5] It is recommended that cannulation and injection of dye is preferably done by the surgeon himself in the fresh state to avoid the technical failures. [6, 15] 
CONCLUSION
Methylene blue staining can be regarded as an effective aid in improving lymph node yield in resected CRC specimens and can assist in meeting the UICC recommended guidelines. However, there was no significant influence in the detection of metastatic lymph nodes. 
